Functional activity of zona incerta neurons is altered after nigrostriatal denervation in hemiparkinsonian rats.
The cellular expression of cytochrome oxidase subunit I (COI) mRNA as a metabolic marker for neuronal activity has recently been used to examine the effects of nigrostriatal denervation on the functioning of the basal ganglia. However, this technique also allows functional changes to be detected in other cerebral structures in parkinsonian syndromes. Since the zona incerta has been implicated in locomotor activity and has been the site of stereotactic surgery in Parkinson's disease, the aim of our study was to determine whether changes in neuronal activity are observed in this structure during parkinsonism. Using in situ hybridization, we analyzed the expression of COI mRNA in rats with 6-hydroxydopamine unilateral lesion of the substantia nigra and sham-operated animals. A quantitative analysis showed that COI mRNA expression was increased in the zona incerta ipsilateral to the lesion 24 h and 3 days after lesion, but by day 14 had returned almost to the level observed in controls. The hyperactivity of zona incerta neurons was confirmed by single-unit electrophysiological recordings. In contrast to the COI mRNA expression, the increase in electric neuronal activity was still observed 1 month after the lesion. This increase in zona incerta neuronal activity after nigrostriatal denervation might be related to the pathophysiology of parkinsonism, at least in the early stages, in agreement with previous reports suggesting an involvement of the zona incerta in motor functions.